Plant methionine synthase: new insights into properties and expression.
We investigated the enzyme methionine synthase (MSY) in Catharanthus roseus. The properties were characterized with purified protein isolated either from plant cell cultures or after heterologous expression in Escherichia coli. The protein was a monomer and accepted both the triglutamate (CH3-H4PteGlu3, apparent Km = 80 microM) and the monoglutamate (CH3-H4PteGlu1, apparent Km = 350 microM) of methyl-5,6,7,8-tetrahydropteroate as methyl donor, with a ratio of approximately 90:1 in favor of the triglutamate. Both activities required inorganic phosphate, but with different kinetics, and both were dependent on reducing agents. The activity required zinc, as shown by depletion and reconstitution experiments. Mg2+ had no effect on the activity. Two MSY isoforms purified from parsley cell cultures revealed the same properties as the C. roseus enzyme, however, the parsley proteins had no detectable activity with the monoglutamate substrate. The second part of the work compared the expression of the three enzymes of the methyl cycle (MSY, S-adenosyl-L-methionine synthetase, S-adenosyl-L-homocysteine hydrolase). In cell cultures, all three enzymes were present under all conditions investigated, with small changes at the protein level and more pronounced changes at the RNA level. Studies with seedlings revealed a low expression of all three enzymes in cotyledons, when compared to hypocotyls and radiculas. Immunohistochemical experiments indicated that MSY expression in cotyledons is cell-type specific, with the strongest signals detected in the upper epidermis.